EXPGUI Tricks

Problem 4: How to Use GSAS for Quick Simulations:
Test Your Idea Before Doing the Experiment!

B GSAS is a great tool for simulating diffraction patterns. An experimentally
rigorous pattern can be generated in a minute or two.

B CMPR, etc. can be used to compare results from different possible
models

4.1 Create new GSAS experiment

4.1 Steps to simulate a diffraction pattern

B Prerequisites
— a prototype instrument parameter file
— Coordinates, preferably in electronic form
* For example, a CIF (supplementary materials or database export)

H Steps:
— Create new GSAS experiment

"'m00 X| Experiment file e X| File Open Error 1
Select an experiment file to read Help N .
Directory Iprivateftmp — Sort EXP files by o] f;lziLM.EXP does not exist in Jprivatefmp. OK to _Help

[X <Parents (Directory) “* File Name

673 (Directory)
PMMMERP 1gai1 12116005 & [nleeh Bia Select other Create |
3

PhAVIMFIIMMEXP 20:40:04 12/16/05 1 Include Archived! Flles

TBODZASYM1EXP | 20:03:37 12/16/05
"0 O O X Input title for experiment /private /tmp,/SIM.EXP

iz a value for the title for experiment fprivate/tmp{SIM.EXP

.Itsst simulatior

ﬂl Set ﬂ:
3

4.2A Add Phase
‘o000 X EXPGUI fprivate/tmp/SIM.EXP
File Op! Powder Xtal Graphs Results Calc Import/Export Help
expnam | exnect | genles | powpref | powplot | Istview | liveplot |
LS Controls  Phase | Histogram | Scaling | Profile | Constraints | MD: Pref Crient | SH Pref Orient |
Phase: title:|
5 s a ['b e | Ede| Refinecen
faliz=c)l a | | B I Cell | gell damping
* nawe type ref/damp fractional coordinates  Mult Occupancy Uiso
=
Add New Atoms
J4x dU d o= oo oo
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4.2B Add Phase

500

X add new phase

000 X check
Check the symmetry operators in the output below

4.2C Add Phase R

Space group R -3 ©

Adding phase #1

Phase title: |

Space Group:

ndd | cancel | Help | Import phase from: ¢ Cryst

@ o c]
o 90, B Joo. ¥ |20,

—

ic Information File (CIF) ~| |

-

7

5

6

Space Group:

9 JLcorine | conce He‘p| impart phase from: | Crystallographie Information File (CIF) —| |-

000 X Open
Directory: Iprivateitmp
£ X11-unix
£1 xvpics
1 RT3
1B alumina.clf 7
=]
o~ O
File name: [alumina.cit | open 8
L S
Files of type: Crystallographic Information File (CIF) (*.cif*.CIF} ~|  Cancel |/
-
‘o000 X add new phase
Adding phase #1
Phase title:  [from /private/tmp/aluminacif

a 4766 b 4765 ¢ 12,85 |
a (300 B ja0.0 ¥ 1200 |

R-3c

The lattice iz centric E-centered trigonal Lave symnetry 3barml
Multiplicity of = general site is
The symetry of the point 0,0,0 contains lbar

Spend a minute to
1 0 make sure the
symmetry makes

The equivalent positions are:

(1 X ¥ [ ] Y Z (3 T-H X 2
(4 Y-K ¥ 17242 (5} -Y -Xl/2+2 (&) b4 XY 172+

sense

Latkice centering vectors
0.00 0.00

0.33 0,67 067
0.67 0.33 033

11 _Cu@e‘l Redo

000 X] add new atom
| Adding atoms to phase #1

e I I I I I 4
1AL Al ] 00 |0.34 [10 [0.025 =
2o o j0.33 Joo Jozs 10 Jonzs (g

4.3A Add Histogram

"m00

X| EXPGUI | private/tmp/SIM.EXP

Help More atom boxes |
12 ) Add Atoms )

Cancel || Import atoms from: | Crystallographic Information File (CIF) —||

4.3B Add Histogram

iaYa e X add new histogram B,

I~ Dummy Histogram 1 5

Adding a new histogram

File Options Powder Xtal Graphs Results Calc ImportiExport Help |

expnam | expedt | genles | powpref | powplot | Istiew | liveplot |

1 3 LS Controls | Phase Histogram | Scaling | Profle | Constraints | MD Pref Orient | SH Pref Orient |

Select a histogram | No Selected Histograms |

h# type bank ang/vave

" |-Backgr

-

Refine background | Damping  ~

—Di Constant:

—Absorpti ivity Correcti

Refine Abs/Refl. | Damping -~ J

Set Histogram
Use Flags

- Add New | Set Data Limits &
i Histogram | Exoluded Regions

(R |

Select set

Data range: min
(2Theta) |5
v
28901 points.

D-space range: 0.80-17.85

20 Add | cancel |

phstrumett bitdemoins | SelectFie | Edtie | ] @
—

~

CW Meutron

max step |
[so —food e
<180. 1 g

A, Q:0.36-7.88/A
[ |

-

17 I btidemoins

|@ inst_xry_detprm

000 X Open
Directory: Iprivateitmp
£ .X17-unix

&1 xvpics

~ RT3

[

File name: |ot1demo

Files of type: Inst files (*.INS*.".ins**.PRM.".prm) — Cancel |

| oen | 18
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4.4 Change Scale Factor to Reasonable Value (optional)

Why?

GSAS adds simulated
noise to simulated
“experimental” pattern.
Noise is not very
realistic when intensity
scale ranges from 0 to
0.1 counts

21

"m00 X [private/tmp/SIM.EXP (modified)

File Options Powder Xtal Graphs Results Calc ImportiExport Help

expnam | expedt | genles | powpref | powplot | Istview | lveplot |

LS Controls | Phase | Histogram  Scaling ! Profile | Constraints | MD Pref Orient | SH Pref Orient |

Select a histogram Scale Factor

h# type bank angfwave title

TN 1 154020 Doy istogean & | Seal [1000 Refine [~ Damping 0 —~
—Phase Fracti

22 |Phase 1/1.0000

Refine | Damping 0 | |

4.5 Change cycles to zero; run POWPREF & GENLES
"m00 25 j 24 « /private /tmp/SIM.EXP (modified) ]

File Options Powaer nwl traphs Results Cale ImportiExport Help |

expnam | expect | gen owpref | powplot | Istuiew | liveplot

L Controls | Phase | Histogram | Scaling | Profle | Constraints | MD Pref Orient | SH Pref Orient |

Select a histogram
h# type bank ang/vave
1 o 1 L.54020 mw

Last History: EXPTOOL MacOSX Dec 16 22:26:12 2005 P H|

X Title: Itest simulation

— Convgerence Criterion
Number of Cycles[i_| 0.01

Print Optons (o) Marquardt Damping
10
LS matrix bandwidth 0

Intensity Extracti

Extraction F—
Reei LeBail damping 0 |

|ExlractFubs 1
(Phase #)

Rietveld (N N VARV V]
F(calc)Weighted .~~~ - . . . - . - (Modelbiased)
Equally Weighted - . . . . . . (LeBail method)

4.6 Pattern Simulation: Summary of actions

B Push buttons: 19 times.

B Type 31 characters in 7 boxes.

B Think -- once.

» Provides a realistic simulation of an instrumental result

r N
000 X main.tcl #3

| Eile_gp
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